Introduction
Biogenic amines (BAs) are known to be associated with numerous life-threatening diseases such as neuroendocrine tumors (NET), neurodegenerative disorders like the above-mentioned biomarkers are sufficient alone to describe the nature and predict the development of listed pathophysiological stages of the disease. Moreover, for some of the pathologies where an unbalanced secretion of neurotransmitters could be observed, the usefulness of BAs assessment has not been evaluated yet.
Among those diseases where the importance of BA assessment from biological samples has not yet been fully investigated, stroke could be highlighted. The incidence of stroke dangerously affects the lives of people all around the world and could cause long-term disability [4] . One event that is highly connected to stroke is transient ischemic attack (TIA). TIA is caused by a temporary clot and is often called a "mini stroke"
by the American Heart Association. It should be taken very seriously. The high disagreement in the diagnosis of TIA, by history, varies between 42% and 86% among neurologists.
A description of potential new biomarkers for TIA and/or ischemic stroke could be useful in everyday clinical practice. Recent studies revealed the potential ability of some molecules (cytokines, peptides) in easily accessible body fluids, to be applied as predictive biomarkers of poor outcomes (disability or death) after stroke [5, 6] . Despite the increasing number of ongoing studies on several biomarkers, a method for the determination of BAs and their metabolite concentrations during TIA episodes is still lacking. The strong evidence that neurotransmitters are disrupted during brain pathologies and the cases when stroke patients developed depression have led to the need to monitor BAs during TIA [7] . Moreover, clinical data have demonstrated that deregulated metabolism of important BAs manifested by increased HVA secretion in the CSF of patients with ischemic stroke of the right or left cerebral hemisphere [8] . In the presented research, the importance of studying the concentrations of BAs and their metabolites during TIA is highlighted.
The level of BAs could be determined by use of reverse phase-liquid chromatography (RP-LC). Nevertheless, hydrophilic interaction liquid chromatography (HILIC) is becoming more popular for the excellent separation of hydrophilic, polar compounds. Still, its potential has not been extensively verified for the separation of BAs [3, 9, 10] . HILIC allows the separation of compounds that are poorly retained on the RP-LC column. Moreover, the use of ion-pairing reagents that are often necessary for PR-LC is omitted, which simplifies the entire analytical platform.
Most commonly, LC is coupled to mass spectrometry (MS) [8] , a diode array detector (DAD) [11] and fluorymetric or electrochemical detectors [12, 13] for BA analysis. With these methods, even nanomolar concentrations of each BA could be detected in biological samples [12, 14, 15] . BAs possess weak chromophores in their structure and often derivatization is was used as the drying gas. ChemStation software (Agilent Technologies, Santa Clara, CA, USA) was used to collect HPLC data. 
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Sample preparation for the HILIC-MS analysis
The LC-MS technique is very sensitive to all impurities, salts and detergents that are present in biological matrices. Signals from the background could cause a "matrix effect" and this tends to be the main analytical problem when using the LC-MS technique. This affects the detection capability and accuracy, and suppresses the ions, which are essential for conclusive small, polar molecule detection [19] . Therefore, the purification and extraction procedure were optimized to provide high recovery of the studied compounds and allow their simultaneous analysis by HILIC-ESI-MS.
In the present study, the extraction of brain
BAs was accomplished using liquid-liquid extraction (LLE) [20] . The presence of salt in the MP is important for ionic analyte elution and good peak shape.
Here, ammonium acetate and ammonium since it has been previously demonstrated that acidic pH prevents the degradation of BAs [1, 16] . In the presented study, to achieve an acceptable peak shape and resolution, different Table 2 ). Fragmentor voltages from 75 up to 375 (every 50 kV) were tested for each of the analytes and examples of the spectra obtained for 5-HT and HVA are depicted in Figure 1 . Our data revealed that the most intense formation of the ions for 5-HT (Fig.   1a ) and for HVA (Fig. 1b) was observed when 75 kV was applied.
Owing to the optimization of the composition of the HILIC MPs, as well as the MS fragmentation voltage, the simultaneous separation and detection in the positive were differentially secreted while the animal experienced the TIA incidence (Table 3) 
Conclusions
The HILIC-ESI-MS method for the simultaneous separation and detection of several BAs and their acidic metabolites from biological matrices was proposed. The method allowed the analysis of nanomolar concentrations of BAs in rat brain 
